Complete retention of phospholipid acyl groups by mammalian cells in culture.
Radiolabeled phosphate, acetate, and glycerol are incorporated into strain L-fibroblast phospholipids. The acetate and glycerol specifically label the fatty acid and glycerol moieties, respectively, of the phospholipids. To study the metabolic fate of the various moieties of phospholipids, cells incubated with the above radiolabeled compounds were transferred to unlabeled medium, and the rate at which phospholipid radioactivity per 10(6) cells decreased was determined. The rate of decrease expected on the basis of cell division alone was estimated either by monitoring increases in cell number, or by measuring the rate at which radiolabeled DNA per 10(6) cells decreased. Both phospholipid phosphorus and glycerol are lost at a rate greater than can be accounted for by cell division alone. By contrast, nearly all phospholipid acyl chains were retained by the cell to the same extent as radiolabeled DNA. While presence of nonradioactive glycerol in the medium increased the rate at which glycerol was lost from phospholipid, the addition of exogenous fatty acid was without effect on the retention of phospholipid acyl groups. The acyl-glycerol bond of phosphatidylcholine is metabolically more labile than that of phosphatidylethanolamine. Together the data suggest that although L-fibroblast phospholipids undergo deacylation-reacylation reactions, the acyl chains do not equilibrate with either extracellular or intracellular pools of unesterified fatty acid.